Introduction: Emergency department (ED) screening and counseling for alcohol misuse have been shown to reduce at-risk drinking. However, barriers to more widespread adoption of this service remain unclear.
INTRODUCTION
Alcohol misuse and abuse represent a major cause of morbidity, mortality, and healthcare costs in the United States (U.S.). [1] [2] [3] Each year, there are approximately 2 million emergency department (ED) visits associated with alcohol. 4 Annual alcohol-related visits to EDs may account for as many as 28.7 visits for every 1,000 people in the U.S. population. 5 In one study in an urban setting, nearly one-quarter of all patients presenting to the ED were identified as dependent on alcohol through the use of brief screening tools. 6 Emergency departments present a unique opportunity to address alcohol-related morbidity and mortality by identifying patients with at-risk drinking or alcohol dependence, performing a brief intervention, and referring appropriate patients to treatment. This process is referred to as SBIRT (screening and brief intervention, referral to treatment). Numerous studies have demonstrated the clinical efficacy of SBIRT for alcohol misuse. SBIRT has been shown to decrease ED utilization, 7 alcohol consumption by participants, [8] [9] [10] inpatient utilization, 11 Medicaid costs, 11 and arrest rates for driving under the influence (DUI), 12 while simultaneously increasing rates of entry into formal chemical dependency programs. 13 Since 2007, Level I and II trauma centers have been required by American College of Surgeons to screen for problem drinking, and Level I trauma centers must have mechanisms to provide intervention to appropriate patients. 14 The American College of Emergency Physicians issued a policy statement in 2005 to support the use of alcohol screening and interventions in U.S. EDs. 15 Two previous studies have surveyed EDs to determine the extent of SBIRT use in U.S. EDs. 16, 17 However, these studies have focused on Level I or Level I/II trauma centers, which are often also academic teaching hospitals. No efforts to date have documented the extent of SBIRT's use among all levels of EDs in the U.S., nor has any study attempted to identify specific characteristics of EDs that may make them more or less likely to routinely screen for alcohol misuse.
We aimed to fill the current knowledge gap by examining ED factors associated with the routine use of alcohol screening and counseling and by identifying potentially modifiable barriers that could be addressed to increase the adoption of screening and counseling in U.S. EDs. We performed a secondary analysis on data collected in 2008-9 in a national survey of ED directors regarding preventive health services in EDs. We hypothesized that crowded (defined by criteria used by Centers for Disease Control and Prevention [CDC] researchers), 18 publicly-owned, urban, and critical access hospitals (rural hospitals that are certified to receive Medicare cost-based reimbursement) would have higher rates of routine screening and counseling, since they are often safety-net hospitals most likely to see patients at high risk for alcohol-related complaints; however, since resources are generally limited in these settings, it has been unclear how the need for screening and scarcity of resources would be balanced. We also hypothesized that lower rates of screening and counseling would be reported by EDs whose directors cited barriers to the provision of preventive services in their EDs. Our research findings are particularly important for policy makers and ED directors seeking to implement or expand SBIRT in U.S. EDs, and for researchers who plan to perform ED SBIRT research, particularly in non-academic center EDs.
METHODS

Study Design
We performed a secondary analysis of data collected for a national survey of preventive services in U.S. EDs; the survey was conducted from September 2008 to April 2009. The local institutional review board approved all aspects of this study. The full methods of the survey have been previously described. 20 representing 7% of the 4,874 EDs in the inventory. The sample size was selected to attain a minimum sample of 5% of national EDs, assuming a 70% response rate. In total, 277 ED medical directors (80%) responded to the mail survey that was followed-up by email/fax, and there were no significant differences between responders and non-responders.
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Outcomes and Measurements
The cross-sectional analysis presented here examined potential factors associated with routine alcohol screening and counseling for patients presenting with drinking-related complaints in U.S. EDs; among EDs that did not routinely provide screening and counseling, we also examined factors associated with having the capacity to routinely perform screening and counseling. Our primary outcome of interest was the routine provision of alcohol screening and counseling for patients with drinking-related complaints and the secondary outcome was having the capacity to perform screening and counseling if not currently performed. We used a 2-part survey question to evaluate these outcomes: regarding "alcohol risk screening, counseling, and referral for all patients with drinking-related complaints," (1) "is there a system in place that routinely performs this service in your ED?" (primary outcome) and (2) "if not, could you offer this service routinely with existing staff and funding?" (secondary outcome). Independent variables of interest included teaching hospital status, region, trauma level, urban influence code, Figure 1 . Perceived barriers to preventive services, according to availability of alcohol screening.
Opposition: "I do not think that preventive services should be offered in the ED" Follow-up: "Our patients would not have adequate access to follow-up to make some of these ED preventive services effective"
Resource shifts: "I worry that implementing preventive services in the ED would divert the time of physicians and nurses away from providing acute care, possibly leading to worse patient outcomes"
Length of stay: "I worry that implementing preventive services would increase ED patient length of stay"
Cost: "I worry that implementing preventive services would lead to increased financial costs to my ED due to lack of reimbursement for added tests, vaccines, and/or counseling." volume, public ownership, crowding, and the director's opinions regarding preventive services in EDs.
Urban-rural status (metropolitan, micropolitan, rural, frontier) was based on urban influence codes, which are a county-based measure of urban-rural status from the U.S. Department of Agriculture. We defined ED crowding by asking key surrogate questions for crowding, which have been used and validated by CDC researchers. 18 Specifically, we asked about the average time from triage sign-in to being placed in an ED treatment bed, the percentage of registered patients who left without being seen by a clinician, and the percentage of time spent in ambulance diversion status.
Data Analysis
We generated tabulations and descriptive statistics using Stata 11.0 (StataCorp, College Station, TX). Chi-Square (χ 2 ) tests were performed for discrete variables, with Fisher exact tests performed when sample or sub-sample sizes were small. We performed 2-sided t-tests for continuous variables. Twosided p-values <0.05 were considered statistically significant.
RESULTS
Overall, 277 ED directors responded to the survey, representing a response rate of 80%. Respondents included ED directors from 46 states. A summary of respondent ED characteristics is presented in Table 1 .
Characteristics of EDs performing and not performing routine alcohol screening and counseling are reported in Table 2 . Seventy-five of the 277 respondents (27%, 95% confidence interval 22-32%) reported performing routine alcohol screening and counseling for patients presenting with
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Alcohol Risk Screening and Counseling alcohol-related complaints. Rates of screening and counseling were similar across geographic areas, crowding status, and urban-rural status. Among the 21 teaching hospitals, 7 (33%) performed routine screening and counseling versus 27% of nonteaching hospitals (P=0.5), and only 12 out of 53 (22%) Level I/ II trauma centers performed routine screening and counseling. There was no statistical difference in screening rates of trauma centers vs. non-trauma centers, or among different levels of trauma care. EDs that offered tobacco cessation programs or primary care linkage reported significantly higher rates of routine alcohol screening and counseling. Directors' concerns regarding preventive services were largely associated with not performing routine screening and counseling; EDs with directors who expressed concern about increased length of stay, increased financial costs to the ED, inadequate follow-up, and diversion of nurse/physician time all had lower rates of screening and counseling (Figure 1 ). 
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Among respondents who reported not performing routine alcohol screening and counseling, we compared the characteristics of EDs with and without the reported capacity to perform routine screening and counseling (Table  3) . Among EDs not routinely performing alcohol screening and counseling, more crowded EDs than non-crowded EDs (P<0.01) reported lacking the capacity to perform routine screening and counseling, as did more metro EDs than rural ones (P<0.01). The capacity to perform routine screening also decreased as volume increased (P=0.04 for trend). More private hospitals than public hospitals reported lacking the capacity to perform routine screening and counseling. A larger proportion of critical access hospitals reported having the capacity to perform routine screening and counseling in comparison to non-critical access hospitals.
Additionally, many ED directors' concerns regarding preventive services were associated with lacking the perceived capacity to perform screening and counseling, including concerns about increased financial costs to the ED, inadequate follow-up, and diversion of nurse/physician time ( Figure 2) . Also, among EDs whose directors thought that preventive services should not be offered in EDs, 84% reported lacking the capacity to perform routine screening, in comparison to 68% of EDs whose directors did not report that belief (P=0.02).
DISCUSSION
Availability of Routine Alcohol Screening and Counseling
Twenty-seven percent (27%) of all EDs in our sample and only 22% of Level I/II trauma center EDs reported performing routine alcohol screening and counseling for patients presenting with alcohol-related complaints. We found that EDs that offered a range of preventive services were most likely to routinely perform alcohol screening and counseling for these patients.
We initially hypothesized that a larger proportion of urban, publicly owned, and crowded hospitals would report routine screening and counseling and this was indeed the case, except for publicly owned hospitals, where the relationship was not statistically significant. We also hypothesized that critical access hospitals would have higher rates of screening and counseling, but the inverse was true (these hospitals were less likely to perform screening). Finally, we hypothesized that lower rates of screening and counseling would be reported by EDs whose directors cited barriers to the provision of preventive services in their EDs. Our data support this hypothesis and also demonstrate that ED director opinions may be important for the perceived capacity to offer routine screening and counseling.
Of particular note, rates of routine screening and counseling were low among Level I/II trauma centers (22%), which are required by the American College of Surgeons (ACS) to perform routine alcohol screening for indicated patients. However, Level I/II trauma centers may be performing screening and counseling in inpatient wards or outpatient clinics, which could account for low rates of alcohol screening in their EDs. If this is indeed occurring, trauma centers may be missing a significant opportunity to screen patients who are not admitted. Only Level I trauma centers are required to have protocols to provide brief intervention to patients with alcohol-related complaints, while all Level I/II must be able to identify problem drinkers. Importantly, some trauma centers are certified by state agencies, not the ACS, and therefore may not adhere to the ACS screening and intervention requirements. Figure 2 . Perceived barriers to preventive services, according to capacity to perform routine screening among EDs that do not routinely perform screening 0% 10% 20% 30% 40%
Resource shifts: "I worry that implementing preventive services in the ED would divert the time of physicians and nurses away from providing acute care, possibly leading to worse patient outcomes" Length of stay: "I worry that implementing preventive services would increase ED patient length of stay"
Cost: "I worry that implementing preventive services would lead to increased financial costs to my ED due to lack of reimbursement for added tests, vaccines, and/or counseling." Yokell et al Our findings regarding the overall level of routine alcohol screening are similar to those of other studies that focused primarily on academic and urban EDs. 16, 17 For example, Cunningham and colleagues 16 reported that 21% of Level I/II trauma centers used the CAGE instrument to screen for alcohol abuse in the ED; the authors also noted similar perceived barriers to performing routine screening (provider time and financial resources). Terrell et al 17 found that 39% of Level I trauma centers routinely used a screening instrument for alcohol abuse, and provided informal or formal counseling to roughly one-quarter of patients who screened positive.
Proportion of EDs
Our current study adds to the existing literature by presenting a diverse, nationwide sample of EDs, which supplements the existing literature on ED-based alcohol screening in academic and urban hospitals. To our knowledge, there are no published studies examining national rates of screening, particularly in non-trauma center EDs. Since the vast majority of U.S. EDs are non-trauma centers, it is particularly important to understand alcohol screening practices in these settings.
Capacity to routinely perform alcohol screening and counseling
Among EDs that did not routinely offer screening, EDs that had directors with concerns about preventive services or that were crowded, urban, or privately owned more often perceived lacking the capacity (as defined by a lack of existing staff and funding) to perform routine screening, as defined by a lack of existing staff and funding. This implies that extra resources for routine alcohol screening and counseling (or better knowledge of existing resources) in these settings would be necessary to increase overall utilization of this service in these EDs.
Addressing potential barriers to routine screening and counseling for alcohol misuse in EDs could increase the number of EDs that use this important preventive health measure. For example, addressing ED director-identified potential barriers to implementing preventive services-such as increased length of stay, increased financial costs to the ED, lack of adequate follow up, and diversion of nurse/physician time-may facilitate the adoption of alcohol screening and counseling in more EDs. Our research suggests that uniform reimbursement for SBIRT services and performing these services in a way that does not prolong ED length of stay would be particularly promising avenues for increasing adoption of these services. Finally, prior research has demonstrated that SBIRT can reduce subsequent ED usage. 7 Therefore, routine screening could be considered as a way to decrease ED volume and crowding in the long term, which would address some of the directors' concerns regarding these types of interventions.
Future research directions
Further research is indicated to examine the role of ED directors' opinions in offering preventive services and to understand directors' and physicians' perceived benefits, barriers, and facilitators for ED-based alcohol screening. In particular, reasons for not offering alcohol screening and counseling despite having the existing staffing and funding to do so should also be investigated further. Research aimed at implementing alcohol screening and counseling without increasing ED length of stay or crowding should be explored. Further research is also indicated to understand whether patients presenting to trauma centers are receiving SBIRT as recommended by the American College of Surgeons, since trauma center EDs are offering these services at rates lower than the national average.
LIMITATIONS
There are some limitations to this study. First, the instrument used to collect data has not been previously validated with observation of EDs' actual practices. The original survey instrument was intended to assess general attitudes about preventive services and was not solely focused on alcohol screening. The survey did not assess specific reasons why alcohol screening was not performed in trauma centers, as required by ACS. It is possible that some EDs performed screening but not counseling or referral for patients with alcohol-related complaints, which would artificially lower our estimate of routine screening. While the survey asked ED medical directors if their ED had a system in place to perform "risk screening, counseling, and referral," we did not measure whether these services were actually delivered. Selection bias may have occurred, especially if EDs that did not offer preventive services represented a large proportion of non-responders. However, selection bias was likely averted with a high (80%) response rate, and the characteristics of our respondents were representative of EDs nationally (data not shown, full details have been published previously). 19 There may be additional variables not included in our analysis that could be confounding or modifying our results. Finally, our sample size limited our ability to perform subgroup analyses and colinearity of some of the variables prevented multivariate analysis. Despite these limitations, this study provides valuable information on the current rates of routine alcohol screening in a large variety of EDs and also reveals important potential barriers and facilitators for offering routine alcohol screening.
CONCLUSION
To improve the rate of routine alcohol screening and counseling among patients presenting with alcohol-related complaints in U.S. EDs, perceived barriers related to an ED's capacity to perform screening, such as limited financial and staff resources, should be addressed, as should directors' concerns regarding the implementation of preventive health services in EDs. In particular, our research suggests that enabling the uniform reimbursement of routine ED-based
